Aim: Globally, primary adenocarcinoma (AC) accounts for only 0.5% -2% of bladder cancer (BC). Bilharziasis predisposes to AC in ~10% of BC in endemic regions. The aim was to study the clinicopathologic characteristics of this rare entity and define prognostic elements influencing disease-free ( 98 Journal of Cancer Therapy the role of adjuvant radiotherapy or chemotherapy, however, protocols employed for colorectal cancer seem to be profitable in advanced and metastatic cases. Further larger scale studies are needed to define the hazard factors, molecular characterises and optimal management of this rare type of BC.
Introduction
Bladder cancer (BC) positions as the ninth most successive malignant neoplasm globally [1] , by far most of patients (~90%) have transitional cell carcinoma (TCC) as the main histologic variant in the west, while squamous cell carcinoma (SCC) is more rampant in Africa where there is widespread of Schistosoma hematobium [2] . Primary adenocarcinoma (AC) of the urinary bladder is found in approximately 0.5% -2% of all BC and ranks as the third most frequent subtype [3] [4] [5] . In Egypt, BC represents one of the major health problems with an overall relative frequency of 18.3% [6] . Primary AC histology was depicted in 3.8% of all BC cases during a twelve-year period pathology cancer registry (2000-2011) of NCI-E [7] .
Smoking is still the prominent hazard factor for TCC [8] , however, for AC subtype other conceivable risk factors have been depicted e.g. schistosomiasis predisposes to AC in up to one-tenth of all BC in endemic territories [9] [10] and those with a diagnosis of bladder exstrophy who develop malignant bladder tumours have AC in nearly 90% of cases [11] . Pathologically, it is derived from the urothelial coating the bladder that demonstrates a pure glandular phenotype which exhibits different microscopic morphologic patterns [5] . Macroscopically, it may present as a papillary, sessile or ulcerating growth that usually originates from the posterior wall but also could be found in other locations in the bladder [11] , in contrast to TCC which tends to grow in a multifocal pattern, AC frequently presents as a single lesion [12] . Urachal AC originates from the urachal remnant [13] and represents around one-third of primary bladder AC [5] , it is usually found in the bladder vault as a solitary polypoidal lesion and usually grouped together with bladder AC because they have enormous likeness in their features as it exhibits the similar microscopic patterns described in AC with the mucinous subtype being the most frequently experienced [14] .
The diagnosis of primary bladder AC should be proposed after meticulous exclusion of secondary AC involving the bladder either by direct intrusion from the surrounding organs or by metastasis from a remote site as they occur more frequent than the former [12] [ 15] , it is usually developed in the sixth or seventh decade of age with male dominance [16] and gross hematuria is the common presenting complaint followed by dysuria and mucusuria [5] . Nearly 33% of the patients have positive nodal involvement at initial presentation [17] [18] . Pa- Radical cystectomy (RC) accompanied with pelvic lymph node dissection (PLND) is considered the treatment of choice as the highest proportion of the patients have a muscle-invasive disease at presentation, whereas for the minority with superficial disease; transurethral resection of the bladder tumour (TURBT) is often employed [19] [20] . On the other side, the standard surgical approach for urachal tumours is en-bloc resection of the umbilicus, bladder vault and the urachal ligament [21] .
The value of radiation therapy whether in adjuvant or neoadjuvant setting is as yet conflicting as AC is generally considered as a radioresistant disease, the five-year survival was previously reported to be less than 20% in those managed with radiotherapy alone. Two studies showed no survival advantage for preoperative irradiation [22] [23], however, a retrospective study from Egypt exhibited a potential valuable role of adjuvant radiation after RC in diminishing the local recurrence rate with subsequent significant enhancement in DFS [17] .
Still, there are no standard chemotherapy guidelines for the treatment of primary AC of the bladder [24] and the usual cisplatin-based protocols that are utilized successfully for TCC demonstrated little advantage on AC [14] . Some researchers recommended that a flouropyrimidine-based regimen should be tried [25] [26] . Applying the same rationale for preoperative chemotherapy in TCC, it might be a sensible option for patients with locally advanced primary AC as it could help in downstaging the tumour ahead to surgery, eliminating micrometastases, and may diminish regional and distant relapse [27] [28] .
In respect to prognosis; the five-year survival rates for AC are commonly low running from 5% -33% [26] [29] . The aim of the current retrospective study is to evaluate the incidence, the clinicopathologic features, the treatment outcome and prognostic elements influencing survival for patients with primary bladder AC in NCI-E.
Patients and Methods
This is a retrospective cohort study involving patients with a diagnosis of primary AC of the urinary bladder who were treated at the National Cancer Institute of Egypt (NCI-E) over a five-year period; between January, 2010 and December, 2014. There were a total of 3144 cases of BC retrieved from the medical records during the specified period. Eligibility criteria included: age ≥ 18 years, both genders, definite pathological diagnosis of AC of the urinary bladder whether by cystoscopic biopsy specimen or the whole bladder specimen after radical surgery, final clinical diagnosis of primary AC made after exclusion of secondary (metastatic) AC involving the bladder by: negative colonoscopy and by the use of immunohistochemistry (IHC)-when needed-to exclude extension or metastasis from other primaries. Exclusion criteria included cases with documented clinical diagnosis of metastatic (secondary) AC to the urinary bladder, cases who didn't underwent lower GI endoscopy or suspicious cases that were not subjected to confirmatory IHC. A total of 42 cases out of the 3144 BC cases (1.3%) were found to satisfy the inclusion criteria, their archived medical charts and pathology slides were retrieved from the medical records and pathology departments, respectively. The medical charts were thoroughly revised and all the clinicodemographic data were extracted that included: age, sex, residency (urban or rural area), main presenting complaint, date of first diagnosis of a urinary bladder mass and the imaging modality used, date and results of cystoscopy, pathology of cystoscopic biopsy, tumour location within the bladder, tumour size and pattern of macroscopic growth, clinical stage at presentation, date and type of curative surgery, pathological TNM stage for the operable patients, date of relapse and its location, patients presenting with initially metastatic disease and the sites of metastasis, findings of exploration for patients with advanced disease, adjuvant therapy (chemotherapy or radiation therapy) given for radically resected patients, palliative chemotherapy or palliative radiation given for recurrent, advanced or metastatic patients, response to treatment, date and state of last follow up. Patients were retrospectively followed up till the end of May, 2018 (end of data collection).
For patients who underwent curative surgery; RC in male patients included removal of the bladder, prostate gland, seminal vesicles together with perivesical fat and peritoneal coverage, in addition to PLND. Anterior pelvic exenteration (APE) in females included removal of the bladder, perivesical fat, PLND, peritoneal coverage, uterus, ovaries, urethra and anterior vaginal wall as described in [10] [30] . The two patients with urachal carcinoma underwent en-bloc resection of the umbilicus and urachal ligament in addition to partial cystectomy (PC) as described in [21] [31] .
The pathologist in charge for this study retrieved and revised the H & E slides for the 42 cases and according to WHO classification for tumours of the urinary bladder; the not-otherwise specified (NOS) subtype shows non-specific glandular growth, the enteric type intimately looks like AC of the colorectum, tumours that show plentiful extracellular mucin with malignant cells lying within the mucin lakes are classified as mucinous adenocarcinoma (MAC), the signet ring adenocarcinoma (SRAC) variant where the cells have high intracellular mucin content that pushes the nucleus to eccentric site of the cell and finally, the mixed pattern demonstrates a mixture of these aforementioned growth patterns [32] . Depth of tumour invasion (pT), nodal status (pN), grade of differentiation and other associated pathology like bilharziasis, cystitis glandularis, cystitis cystica, etc. were documented. Confirmatory IHC was used in one case for a male with pT4a invading the prostate, PSA was negative on the specimen excluding primary prostatic origin in addition to normal serum PSA. Journal of Cancer Therapy Social Sciences), version 23 (SPSS Inc., Chicago, IL). Median and range or mean and standard deviation were used as appropriate for numerical data, while qualitative data were described as number and percentage. The relation between qualitative variables was examined by Chi-square (Fisher's exact) test as appropriate. Kaplan-Meier method was done for survival analysis. The log rank test was applied for comparison between two survival curves. Cox regression model was done for multivariate analysis in order to test for independent prognostic effect of statistically significant variables on univariate level with calculating hazard ratio and its 95% confidence interval. Bonferonni corrections of p value were done to avoid hyperinflation of type I error which arises from multiple testing. A p-value ≤ 0.05 was counted as statistically significant. All tests were two tailed. Overall survival (OS) was calculated from the date of diagnosis till the date of death or last follow up. Disease-free survival (DFS) was calculated from the date of curative surgery till the date of local or distant relapse, death or last follows up.
Ethical Issues
No exposure to any hazards for the patients on this retrospective study. Presentation and gathering of data were absolutely anonymous with maintaining privacy and confidentiality to the maximum possible standards.
Results
A cohort of 42 cases of primary AC of the urinary bladder, their mean age was 55.5 years ±9.77, median: 57 years (range: 29 -68), with male predominance (64.3%) and Male: Female 1.8:1. The majority (69%) were resident in rural areas in Egypt. Hematuria was the most commonly reported presenting complaint in 88% of the patients. The method of initial diagnosis for detection of a bladder mass was ultrasound (U/S) of abdomen and pelvis in half of the patients whereas computed tomography (CT) was carried out in the remaining half. Different degrees of hydronephrosis were detected on initial imaging in more than half of the patients (52.4%). All the patients underwent baseline diagnostic cystoscopy, the most rampant pattern of tumour growth grossly was fungating/exophytic in 83.3% while the remaining 16.7% had ulcerative lesions with median tumour size 5 cm (range: 2 -20). Posterior wall of the bladder was the most frequent location of the tumours in 57% followed by the dome in 19% whereas urachal type was encountered in just two patients (4.8%). Microscopically, AC-NOS was the pervasive histologic variant in 76.2% (Figure 1(a) ), bilharziasis was found in addition to the bladder tumour in 15 patients (35.7%, Figure 1 the patients (76%), whereas cT3b (gross extravesical extension) in 16.7%. Clinical assessment of lymph node status by imaging and examination revealed clinically negative nodes (cN0) in most of the patients (92%), consequently; by applying the AJCC staging 8th edition [33] ; initial clinical staging for the whole cohort showed that stage II was the most common in almost two thirds of the patients (66.7%) followed by clinical stage III and IVA in 16.7% and 2.3%, respectively, whereas distant metastatic disease at presentation (stage IVB) was anticipated in 6 patients (14.3%) with peritoneal nodules being the commonest site of metastasis in almost 67% of the metastatic patients (Table 1) . On exploration; 6 patients had inoperable disease due to the presence of peritoneal nodules, fixed pelvic lymph nodes and fixed uterine invasion in 3, 2 & 1 patients, respectively, whereas curative surgery was successful in 27 patients (64.3%) with RC being the most common radical surgery employed in 19 patients followed by APE and PC in 5 and 3 cases, respectively, pT3 was the prevalent stage in 15 patients followed by pT2 & pT4 in 9 & 3 patients, respectively, pathologically positive lymph node was found in only18.5% of cases (Table 1) . Figures 4(a)-(c) ). Age, sex, residency, type of surgery, pathological subtype, grade, presence of bilharziasis, pattern of tumour growth, tumour size and location did not have significant impact on DFS & OS ( Table 2 & Table 3 ).
On multivariate analysis, the independent prognostic factor that affected DFS was tumour grade with cases having GIII showed worse DFS compared to GII (p #according to TNM 8th edition [33] , AC: adenocarcinoma, APE: anterior pelvic exenteration, MAC: mucinous adenocarcinoma, n: number, NA: not applicable, NOS: not-otherwise specified, NR: not reached, PC: partial cystectomy, pN: pathological nodes, pT: pathological tumor stage, RC: radical cystectomy, SRAC: signet ring adenocarcinoma, Sx: surgery.
Discussion
In the current retrospective series of 42 cases of primary bladder AC, the mean age was 55.5 years which is almost identical to Korkes (46. 3) [9] , the latter finding could be referred to the discrepancy of the number of patients and the study duration.
There was a male predominance (64%) with M:F ratio 1.8:1, concurring with previous reports from Egypt [9] [17] and also western reports [5] [36], whereas all the patients (100%) were males in [35] . This sex predilection could be interpreted by that males might be exposed to the hazard factors for developing bladder AC more than females e.g. to bilharziasis in endemic areas through farming work or to chronic irritation by infection and other risk factors in other areas.
The worldwide incidence of primary bladder AC reported in literature is 0.5% [9] , these reports could be an evidence confirming that bilharziasis is one of the well documented predisposing factors for the development of bladder AC through inducing metaplastic changes of potentially unsteady urothelium as described in [40] [41], however, the incidence of bladder AC showed progressive decline in subsequent published
Egyptian series e.g. it was 5.2% in the work of Zaghloul et al. as they described 192 bladder AC out of 3659 patients who underwent cystectomy over a ten-year period (1994-2003) [17] , it was 3.8% of all BC cases presented to NCI-E (which is the largest tertiary cancer centre in Egypt) over a twelve-year period (2000-2011) [7] , in the present retrospective series, we depicted 42 cases of primary bladder AC out of a total of 3144 BC cases presented to NCI-E during the studied five-year period (2010-14) representing an incidence of 1.3% which corresponds to the range of the reported global incidence, this downward trend might be strongly explained by the continuing decline in bilharzial infection in Egypt during the last three decades compared to the era of 1970s and 1980s owing to mass governmental struggling and the wide spread availability of anti-bilharzial treatment in the primary health care facilities distributed all over the rural areas of Egypt. In contrast; the old series coming from the States reported an incidence of bladder AC that in congruence with the worldwide incidence; 1.6% during the period (1973-77) in the work of Young et al. [42] , Grignon et al. described only 72 cases through a so long 40-year period [5] , this discrepancy in incidence between old Egyptian and western series mostly due to the high prevalence of infection with shistosoma haemato- In the present study, the 1 & 5-year OS were 69% & 26.8%, respectively, which corresponds to the previously reported ranges; 23.1% -87.5% & 5% -33%, respectively described in [26] [29] , whereas the current 5-year DFS rate was 40.7% close to 46% in [17] while it was 55% in [9] . As regard the relation of different prognostic elements to survival parameters; hematuria which was the chief presenting complaint by the highest percent of patients in the present study (88%), that is similar to previous reports in [5] [35] [43] , our outcome showed that those patients had significantly longer OS contrasted to the cases presented with other main complaints (p = 0.007), the authors could owe this finding to the fact that gross hematuria is a pressing caution sign that makes patients seeking medical counselling urgently with consequent diagnosis of the tumour at an early stage. Patients presented with preoperative hydronephrosis in the current series exhibited significantly shorter DFS compared to others without (p = 0.047), a finding which exactly concurring with the work of Bartsch et al. [44] and Lin et al. [45] as hydronephrosis was significantly related to higher T stages in their works which included patients with only urothelial carcinoma contrasting to our study of bladder AC only. High grade (III) tumours demonstrated significantly shorter DFS (p = 0.001), similar results found in [9] [17], moreover, it was an independent prognostic factor predicting worse DFS on multivariate analysis.
Clinical stage at presentation demonstrated a significant effect on OS in the current study; moreover, it was an independent prognostic factor for OS on multivariate analysis, comparable outcomes were reported in [5] . Up to 33% of bladder AC patients have nodal involvement at the moment of presentation [17] [18], in the current study; positive lymph node metastasis was found in 18.5% of the resected patients which is coinciding with El-Bolkainy et al. (19%) [39] , those patients experienced significantly shorter DFS & OS compared to node negative cases (p = 0.011 & 0.037, respectively) similar to the reports of [9] [17] .
Fungating/exophytic growth pattern was the most widely recognized finding on initial cystoscopy in 83.3% of the patients in the current series, with posterior wall being the most frequent location of the bladder tumours in 57%, typically as reported by [11] [46] and also similar to [39] when they described features of BC developed on bilharziasis in Egypt. AC-NOS was the pervasive histological subtype in the series in hand (76.2%), these results are in congruence with those of [5] [17] , though the MAC histology was the overwhelming type in [9] . We couldn't delineate significant effect of AC subtypes on the DFS & OS in consistence with [5] and in contradiction to [17] who reported that the SRAC subtype had significantly worst 5-year DFS compared to other histological subtypes (p = 0.00001), the latter result is concurring with the work of Holmang et al. who reported that SRAC is frequently diagnosed in advanced stage and has a bleak survival rate [47] . The authors might explain this opposing finding by the relatively small number of the whole cohort in the current study compared to [17] (42 vs. 192 , respectively) and also the small numbers in the subgroups. Journal of Cancer Therapy
The role of adjuvant radiation for bladder AC was previously raised in a retrospective study from Egypt where post operative radiotherapy enhanced the 5-year DFS and the local control rates compared to cystectomy alone (p = 0.002 & 0.00001, respectively) specially in locally advanced disease (pT3, pT4a) [17] , however, in the present study; despite 55.6% and 17% of the patients had pT3 and pT4, respectively; radiotherapy was mostly used for palliative intent with adjuvant radiotherapy employed in just a single patient (3.7%) who had pT2b, N0 stage, subsequently we couldn't derive any conclusions about the impact of adjuvant radiation on the outcome. The authors refer this to the existing absence of level 1 evidence supporting the use of adjuvant radiation in this rare BC subtype and also to the prevailed belief between oncologists that this subtype is mostly radioresistant as reported in other studies [22] [23] .
The role of chemotherapy described for this rare type of BC in the neoadjuvant, adjuvant or metastatic setting still represents an area of great debate and needs continuing intense research. In the current series, we depicted ORR 0% for the 10 (23.8%) patients with recurrent, advanced or metastatic disease who received gemcitabine/platinum regimen used for treating TCC whereas it was 100% for the single patient who received XELOX regimen as for treating adenocarcinoma of primary colorectal origin. These findings reflect the aforementioned lack of consensus between medical oncologist regarding the optimal type of chemotherapy for this tumour and that most of oncologist opt to use conventional protocols employed in combating the most frequent type of bladder cancer (TCC) rather than to be pathology-directed. (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) , they found ORR 33% in patients with metastatic disease who received palliative chemotherapy containing 5-fluorouracil, so they concluded that regimens used for primary colonic AC might be more advantageous for this tumour than conventional regimens given for TCC, consequently; they stated that the GFLP [gemcitabine, 5-fluorouracil, leucovorin and cisplatin] is their preferred initial protocol for metastatic urachal AC [26] . Another study supporting these data done by Yanagihara et al. who retrospectively evaluated five patients with metastatic urachal cancer received mFOLFOX6 regimen, the ORR was 40% and concluded that this protocol appears to be successful for the management of patients with metastatic urachal cancer [48] , also in consistence with the latter conclusion; Fan & Yang reported long lasting response to mFOLFOX6 and capecitabine for a patient with metastatic primary bladder nonurachal AC [49] .
Conclusion
The authors admit the limitations of retrospective studies, but retrospectivity is the most appropriate way for studying such a rare type of bladder cancer (0.5% -2%). A notable continuing decrease of the incidence of bladder AC in Egypt is mostly due to the dramatic decrease in bilharzial infection, the incidence in this series (1.3%) is within the worldwide range. The reported 5-year DFS & OS in the current work are in congruence with previous Egyptian and western series.
The tumour grade and the clinical stage at presentation were independent prognostic factors for DFS & OS, respectively. Radical surgery is the optimal treatment for locoregional disease but still no consensus about the role of adjuvant radiotherapy or chemotherapy. Antineoplastic protocols used for adenocarcinoma of colorectal cancer seem to be profitable in advanced and metastatic cases. Further larger scale studies are needed to define other risk factors, molecular characterises and optimal management of this unique type of bladder cancer.
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